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DETAILED ACTION 
Preliminary Amendment 

1. The preliminary filed December 13, 2005 has been acknowledged. Claims 1-14 
have been canceled as per Applicant's wishes. Claims 15-28 have been added and are 
pending. 

Election/Restrictions 

2. Restriction is required under 35 U.S.C. 121 and 372. 

This application contains the following inventions or groups of inventions which 
are not so linked as to form a single general inventive concept under PCT Rule 13.1. 

In accordance with 37 CFR 1.499, applicant is required, in reply to this action, to 
elect a single invention to which the claims must be restricted. 
Group I, claim(s) 15-24, drawn to fuel cell. 
Group II, claim(s) 25-29, drawn to a method of making a fuel cell. 

3. The inventions listed as Groups I and II do not relate to a single general inventive 
concept under PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or 
corresponding special technical features for the following reasons: The special technical 
feature of Group I is a fuel cell with a circulation means (with a cavity and studs) that 
makes flow substantially parallel, while the special technical feature of Group II is using 
ionic etching to form a cavity and studs. Furthermore, the circulation means of Group I 
does not have to be made using the special technical feature of Group II; for example 
other methods that can be used include printing or stamping. 
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4. During a telephone conversation with Kevin Jones on May 4, 2007 a provisional 
election was made with traverse to prosecute the invention of Group I, claims 15-24. 
Affirmation of this election must be made by applicant in replying to this Office action. 
Claims 25-29 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

5. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(1). 

Priority 

6. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

7. The information disclosure statement filed December 13, 2005 has been placed 
in the application file and the information referred to therein has been considered as to 
the merits with the exception of DE 19835759, which is not in English. Examiner invites 
applicant to submit a translation for full consideration. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claims 15-18, and 20 are rejected under 35 U.S.C. 102(b) as being anticipated 
by US 2001/0036523 (Sobolewski). 

As to claim 15, Sobolewski teaches a general fuel cell (fig. 1). The general fuel 
cell [1] comprises a membrane electrode assembly (MEA) [12] with a polymer 
electrolyte/ion exchange membrane [14] disposed between two electrode layers or 
substrates [16A, 16B], where each electrode has a catalyst disposed between the ion 
exchange membrane and electrode substrate interface on both sides (para 0002). 
Sobolewski. Furthermore, the substrates of an MEA (porous diffusion substrate) are 
responsible for delivering reactants to the fuel cells (para 0005). Sobolewski's invention 
is drawn to a new diffusion substrate that is made of micro-studs that are attached to a 
base (with the space in between the top of the studs and the base being the cavity) 
(para 0011). Furthermore the substrates are seen to support the ion exchange 
membrane [14]. In one embodiment, it is said that the channels formed by the 
nanorope/nanofiber studs are used to transport reaction constituents (para 0012). (By 
looking at fig. 2 as a representation, the flow through the channels would be parallel to 
the surface). 

As to claim 16, Sobolewski et al. teaches that the studs are micro-studs made 
out of nanotubes, nanoropes, and nanofibers (para 0011, lines 8-11; para 0012). 
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Therefore, the natural measurement for the materials used is nano-scale. Because of 
the use of nano-scaled material, there would be reasonable expectation that they would 
be spaced in a manner relative to the size of the materials used (and would thus be less 
than 50 pm. For example, the spacing of voids [40] the microstuds [32] of fig. 2, 
although not to scale, gives a representation that the spacing between the studs is 
nearly the same thickness of the studs. Furthermore, fig. 4 shows studs made of 
nanoropes [56] made of single walled nanotubes, wherein the voids [62] are smaller 
than the nanoropes. 

As to claim 17, Sobolewski's diffusion substrate [16A, 16B in fig 1] is placed 
against the ion exchange membrane. As previously stated each electrode has a 
catalyst disposed between the ion exchange membrane and electrode substrate (aka 
porous diffusion substrate) interface on both sides (para 0002). Therefore, the diffusion 
substrate has a plurality of catalytic zones arranged on top of the studs of the cavity, as 
it can be interpreted (with the broad claim language used) that catalytic zones (from 
either the anode or cathode catalyst, one of which is considered the first catalytic 
element) are arranged at the top of the studs. 

As to claim 18, Sobolewski's diffusion substrate [16A, 16B in fig 1] is placed 
against the ion exchange membrane. As previously stated each electrode has a 
catalyst disposed between the ion exchange membrane and electrode substrate (aka 
porous diffusion substrate) interface on both sides (para 0002). Therefore, the catalytic 
zones (from either the anode or cathode catalyst, one of which is considered the first 
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catalytic element) are formed by the studs, as the studs can be interpreted to define the 
catalytic zone. 

As to claim 20, Sobolewski's studs are circular in cross-section, as can be seen 
in figs. 2-4. 

9. Claims 15 and 17-20 are rejected under 35 U.S.C. 102(e) as being anticipated by 
US 2003/0232234 (Cisar et al.). 

As to claim 15, Cisar et al. teach a fuel cell assembly with substrate (bipolar plate 
with gas barrier [14] and posts [15]) that supports an electrolyte membrane (labeled 
PEM in fig. 1), which clearly has two sides (fig. 1). Each PEM has a cathode on one 
side and an anode on the other side, each of which comprise of their own catalyst layer 
(para 0006). Cisar et al.'s invention focuses on a bipolar assembly, which has an array 
of conductive protrusions (posts [15]) disposed across the surface of the gas barrier at 
spaced apart intervals to form reactant flow fields (para 0011, lines 1-6). (The flow 
fields formed where the reactant flows is the cavity and the walls formed by posts [15] 
are the studs.) As the bipolar plate has posts [15] (studs) for reactant flow, it inherently 
delivers the reactant to the electrodes, and thus the electrode catalytic elements. 
Furthermore, reactant would inherently cross the flow field in a manner that would be 
considered parallel towards the surface, as the posts, seen in fig. 5, are ordered 
perpendicularly and would direct reactant in parallel paths to encounter the least 
amount of resistance. 

As to claim 17, Cisar et al.'s bipolar plate has a plurality of catalytic zones 
arranged on top of the studs of the cavity. As previously mentioned, an electrolyte 
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membrane (comprising an anode, an anode catalyst, a cathode, and a cathode catalyst) 
is place above posts [15] (fig. 1). Therefore, it can be interpreted (as the language of 
the claim is broad) that catalytic zones (from either the anode or cathode catalyst, one 
of which js considered the first catalytic element) are arranged at the top of the studs 
(posts [15]). 

As to claim 18, Cisar et al.'s bipolar plate has a plurality of catalytic zones 
arranged on top of the studs of the cavity. As previously mentioned, an electrolyte 
membrane (comprising an anode, an anode catalyst, a cathode, and a cathode catalyst) 
is place above posts [15] (fig. 1). Therefore, the catalytic zones (from either the anode 
or cathode catalyst, one of which is considered the first catalytic element) are formed by 
the studs, as the studs can be interpreted to define the catalytic zone. 

As to claim 19, Cisar et al. teach that the studs (posts [6]) have a broader zone 
that forms a head (membrane support [8]). 

As to claim 20, Cisar et al.'s studs can be seen to be circular in cross section, 
shown by the cross sectional views of patterns that the studs can form (fig. 6). 

Claim Rejections - 35 USC § 102/103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

10. Claim 23 is rejected under 35 U.S.C. 102(e) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Sobolewski. 

The teachings of Sobolewski et al. have been previously discussed and are 
herein incorporated. 

As to claim 23, the bed of studs that Sobolewski teaches seem to be evenly 
spread in such a manner that would promote distribution of the first fluid (reactant) 
homogenously. 
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Alternately, if it is shown that Sobolewski's bed of studs do riot form a network 
that distributes the fluid homogeneously, then such a modification would have been 
obvious to one of ordinary skill in the art. The motivation of distributing fluid 
homogeneously is to fully use all areas for the electrochemical reaction, as to produce 
maximum power. Therefore it would have been obvious to one having ordinary skill in 
the art at the time the claimed invention was made to arrange the studs in a manner that 
the first fluid is distributed homogeneously in the cavity. 

1 1 . Claims 23 and 24 are rejected under 35 U.S.C. 1 02(e) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Cisar et al.. 

The teachings of Cisar et al. have been previously discussed and are herein 
incorporated. 

As to claim 23, the network of studs that Cisar et al. teach form a network (fig. 6 
shows different shaped networks that Cisar et al. teach). At least some of the networks 
that can be formed by Cisar et al.'s studs are designed in such a manner that the 
distribution of the first fluid (reactant) is inherently homogenous. (This especially 
applies to the ordered hexagonal, diamond, and square patterns shown in fig. 6). 

Alternately, if it is shown that Cisar et al.'s network of studs do not form a network 
that distributes the fluid homogeneously, then such a modification would ahbe veen 
obvious to one of ordinary skill in the art. The motivation of distributing fluid 
homogeneously is to fully use all areas for the electrochemical reaction, as to produce 
maximum power. Therefore it would have been obvious to one having ordinary skill in 
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the art at the time the claimed invention was made to form a network pattern in such a 
manner that the first fluid is distributed homogeneously in the cavity. 

As to claim 24, Cisar et al. teach two specific embodiments of network patterns 
that have a zig-zagged shaped: the hexagonal pattern and the diamond pattern (fig. 6). 

Claim Rejections - 35 USC § 103 
12. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cisar et 
al., as applied to claim 15, in view of US 2004/0224190 (Sasahara et al.). 

As to claim 16, Cisar et al. teach a that the distance between the posts are 
between 1mm to 3 cm (para 0056, lines 5-7). 

Cisar et al. do not teach that the distance between the two studs is less than or 
equal to 50 micrometers. 

Sasahara et al. teach a fuel cell with plate that contacts the diffusion layer to 
deliver reactant to the diffusion layer via supply channel micro channels [33], which are 
connected to supply channel manifolds [341] (figs 3-4, para 0092). The size of the 
micro channels [33] (which would be equivalent to how far the studs are apart from each 
other) ranges from between 20-400 microns (urn) (para 0091, lines 4-6). This range 
overlaps that of both the instant application and that of Cisar et al., thus indicating that 
the size of the micro channels are changeable for different needs. The motivation for 
wanting to make the micro channels smaller (putting the studs closer together) is to be 
able to the assembly in a smaller fuel cell for portable electronics. Therefore it would 
have been obvious to one having ordinary skill in the art at the time the claimed 
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invention was made to alter the distance between the studs to that of the instant 
application in order to be used in a smaller-scaled fuel cell. 

Furthermore, it has been held that a change in size is generally recognized as 
being within the level of ordinary skill in the art. In re Rose, 105 USPQ 237 (CCPA 
1955). 

13. Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cisar et al., as applied to claim 15, in view of US 5,840,414 (Bett et al.). 

In an alternate interpretation of claim 17, it can be said that Cisar et al. do not 
teach the fact that the plurality of catalytic zones of the first catalyst are arranged 
directly at the top of the studs of the cavity. (NOTE: This specific language is not in the 
claim.) 

However, Bett et al. teach a fuel cell with catalyst [3] place on top of the ribs [6] of 
the reactant flow (fig. 1). In this teaching, the ribs [6] serve as the studs, as they direct 
reactant flow. Therefore, the plurality of catalytic zones are arranged at the top of the 
studs. The motivation for putting the catalytic zones directly on the studs which serve 
the equivalent purpose as the "posts" in the Cisar et al.) is to remove the necessity of 
the gas diffusion layer, which cuts down on material costs of the fuel cell as well as 
makes the fuel cell smaller. Therefore it would have been obvious to one having 
ordinary skill in the art at the time the claimed invention was made to put the catalyst 
directly against the studs in order to miniaturize the fuel cell and in order to cut down on 
material needs by cutting out the gas diffusion layer. 
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In an alternate interpretation of claim 18, it can be said that Cisar et al. do not 
teach the fact that the plurality of catalytic zones of the first catalyst are formed directly 
by the studs. (NOTE: This specific language is not in the claim.) 

However, Bett et al. teach a fuel cell with catalyst [3] place on top of the ribs [6] of 
the reactant flow (fig. 1). In this teaching, the ribs [6] serve as the studs, as they direct 
reactant flow. Therefore, the plurality of catalytic zones are arranged at the top of the 
studs in such a manner that the different zones are defined by the ribs. The motivation 
for putting the catalytic zones directly on the ribs (which serve the equivalent purpose as 
the "posts" in the Cisar et al.) is to remove the necessity of the gas diffusion layer, which 
cuts down on material costs of the fuel cell as well as makes the fuel cell smaller. 
Therefore it would have been obvious to one having ordinary skill in the art at the time 
the claimed invention was made to put the catalyst directly against the studs in order to 
miniaturize the fuel cell and in order to cut down on material needs by cutting out the 
gas diffusion layer. 

14. Claims 21 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cisar et al., as applied to claim 1, in view of US 2002/0132156 (Ruhl et al.). 

(NOTE: In the rejection for claim 20, Cisar et al. teach studs with a circular cross 
section.) 

As to claims 21 and 22, Cisar et al. do not teach studs with a rectangular cross- 
section (as required by claim 21) or a polygonal cross-section (as required by claim 22). 

Ruhl et al. teach the use of squares, rectangles, and other regular or irregular 
polygonal shapes as column shapes for to regulate gas distribution on electrode [13] 
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(which has studs, as can be seen in fig. 3) (para 0055). (Although Ruhl et al.'s teaching 
is to an electrode with studs, it still teaches controlling a flow field with stud shape.) The 
motivation for using differently shaped studs is to control the flow distribution. Therefore 
it would have been obvious to one having ordinary skill in the art at the time the claimed 
invention was made to use studs with different cross sections in order to control flow 
distribution. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eugenia Wang whose telephone number is 571-272- 
4942. The examiner can normally be reached on 8 - 4:30 Mon. - Fri., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

GREGG CANTELMO 
PRIMARY EXAMINER 



